The crude ethyl malonate (4.74 g.) was converted into ethyl formylaminomalonate in the manner described by Galat (loc. cit.). The crude ethyl formylaminomalonate obtained in this way usually contained so much zinc formate that it was not practicable to distill it directly, as suggested by Galat. Therefore, this crude product was shaken with dry ether (30 ml.) and the residual zinc formate filtered off and washed with ether (3 lots of 10 ml.). Evaporation of the ether from this solution and distillation of the residue in vacuo gave ethyl formylaminomalonate (3.05 g., b.p. 1260/1 mm.) which was condensed with ethyl chloroacetate and the crude product hydrolyzed to yield DL-aspartic acid-a-Cl02H (1.22 g.), Galat's directions being followed throughout. (This hydrolysis was conducted in a stream of nitrogen which, after leaving the reflux apparatus, was led into a well-stirred saturated solution of barium hydroxide (800 ml.); in this way most of the C1402 which was evolved was recovered as barium carbonate-C14.) OROTIC 
ACID-C1402H
The crude aspartic acid described above (1.22 g.) was used without further purification for the synthesis of orotic acid. an amount of bromine which is only 31% of that theoretically required. A mixture of 5-(carboxymethyl)-hydantoin (0.640 g.), bromine (0.660 g., 1.02 mols), and glacial acetic acid (3.3 ml.) when caused to react as described by these authors gives 5-(carboxymethylidene)-hydantoin in 78% yield.
The orotic acid monohydrate (0.410 g.) thus obtained had a specific activity of 18,000 counts per minute per mg. (c./m./mg.), when countedt as an infinitely thin film of anhydrous material with an end-window counter. Its ultraviolet absorption spectrum in water was identical with that recorded by Nyc and Mitchell (loc. cit.). An ascending paper chromatogram made with this product on Whatman No. 1 paper in a n-propanol-formic acid-water medium, as described by Leone The radioactive orotic acid described above was diluted with inactive orotic acid and dried at 1300/1 mm. to constant weight. A portion of the product was oxidized by the Van Slyke-Folch method and the resulting carbon dioxide counted as barium carbonate using an end-window counter. The specific activity was 2790 c./m./mg. of anhydrous orotic acid.
Weighed portions of this diluted acid were heated to 3450 for periods of five minutes each in a potassium nitrate-sodium nitrite bath, in a current of dry, oxygen-free nitrogen. The carbon dioxide evolved was determined by absorption in a tared "bubbler" containing sodium hydroxide (2 N); found: 1.15±0.05 mol. of carbon dioxide per mol. of orotic acid. At the conclusiop of each experiment the absorbed carbon dioxide was precipitated in the usual way as barium carbonate; this was plated out and counted under conditions identical with those of the oxidation experiment. The mean of several such determinations gave a specific activity of 2545 c./m./mg. of anhydrous orotic acid, i.e., under these conditions, 91% of the radioactivity of the orotic acid was lost as carbon dioxide.*
The dark residue left in the reaction tube at the completion of the pyrolysis was made up to a given volume with dilute aqueous ammonium hydroxide and an aliquot of this solution was chromatographed on Whatman No. 1 paper using the n-butanolwater medium of Vischer and Chargaff.' When screened in ultraviolet light the paper showed some light-absorbing material which had remained stationary, and one spot with Rf 0.37, the same as that of an authentic sample of uracil run concurrently. The spot was eluted with dilute aqueous ammonium hydroxide. A portion of this solution when examined spectrophotometrically showed absorption spectra at pH 1 and pH 13 identical with those described for uracil' and showed that 0.88 + 0.05 mol. of uracil was formed per mol. of orotic acid pyrolyzed. Another portion of this solution, when plated out as an infinitely thin film (0.4 mg. uracil per planchet of area 3 cm.') and counted under the same conditions as are described above, was not detectably radioactive.
SUMMARY
The preparation of orotic acid-C1402H is described. BaC1403 (150 mg., 5 mc.) was converted, via sodium cyanide, into malonic acid and the corresponding ethyl ester, and the latter was converted into ethylformylaminomalonate. After condensation with ethylchloroacetate the product was hydrolyzed to give DL-aspartic acid-a-C1402H and this was converted into orotic acid monohydrate via DL-ureidosuccinic acid, 5-(carboxymethyl)-hydantoin, and 5-(carboxymethylidene) -hydantoin. The orotic acid-C'402H monohydrate (410 mg.) had a specific activity of 18,000 counts per milligram when counted with an end-window counter and appeared to contain the radioactivity exclusively in the carboxyl group.
